Aldosterone stimulates proliferation of mesangial cells by activating mitogen-activated protein kinase 1/2, cyclin D1, and cyclin A.
Recently, attention has been focused on the role of aldosterone in the pathophysiology of hypertension and cardiovascular disease. Several clinical and experimental data support the hypothesis that aldosterone contributes to the progression of renal injury. However, the molecular mechanisms of the effects of aldosterone in signal transduction and the cell-cycle progression of mesangial cells are not well known. For determining the signaling pathway of aldosterone in cultured mesangial cells, the effects of aldosterone on the mitogen-activated protein kinase 1/2 (MAPK1/2) pathway and the promoter activities of cyclin D1, cyclin A, and cyclin E were investigated. First, it was shown that the mineralocorticoid receptor (MR) was expressed in rat mesangial cells and glomeruli and that aldosterone stimulated the proliferation of mesangial cells via the MR and MAPK1/2 pathway. Next, it was demonstrated that aldosterone stimulated Ki-RasA, c-Raf kinase, MEK1/2, and MAPK1/2 in rat mesangial cells. Aldosterone induced cyclin D1 and cyclin A promoter activities and protein expressions, as well as the increments of CDK2 and CDK4 kinase activities. The presence of CYP11B2 and 11beta-HSD2 mRNA in rat mesangial cells also was shown. In conclusion, aldosterone seems to exert mainly MR-induced effects that stimulate c-Raf, MEK1/2, MAPK1/2, the activities of CDK2 and CDK4, and the cell-cycle progression in mesangial cells. MR antagonists may serve as a potential therapeutic approach to mesangial proliferative disease.